###### Key messages

What was known?
===============

-   Climbers as a group are reluctant to seek healthcare.

-   Injuries in climbing are often not assessed by health professionals with expertise in climbing.

What is new?
============

-   There are differences in the use of healthcare based on gender and level of experience.

-   Most climbers self-assess their injury as not too serious and keep climbing.

-   Climbers do not have faith in health professionals' knowledge on how to treat climbing-related chronic injuries.

Introduction {#s1}
============

Competitive sport climbing consists of three major disciplines: lead climbing, bouldering and speed climbing. In the upcoming Tokyo 2020 Olympics, climbing will be included for the first time with one medal for a combined result from all three disciplines. Climbing has evolved from a small, insignificant activity, attracting few to a sport that now raises headlines in international media.[@R1] Organised sport activities, as a whole, are on the rise and climbing is one of the activities that is growing the most.[@R2] There has been a rapid development in indoor climbing facilities, with climbing gyms being built in all major cities. In Norway, the number of organised climbers has doubled between 2006 and 2016.[@R3] One consequence of the increasing number of climbers is that more people are at risk of developing climbing-related chronic injuries.[@R4]

With an assumed increase in the number of climbers with injuries, both acute and chronic, the education of health personnel and trainers is important. Up-to-date knowledge of climbing injuries and climbers' views on seeking healthcare is needed to ensure that climbers with an injury are assessed properly and given the help needed to recover. However, most of the research on climbing-related injuries combine acute injuries and chronic injuries,[@R9] and knowledge of climbers' beliefs about the value of healthcare is scarce.[@R12] Although most people engaged in sports operate at moderate levels of intensity, most of the research on the use of sports medicine is based on studies assessing team sports and elite-level subjects.[@R13]

In most sports, the onset of an injury differs for acute and chronic injuries. Athletes experiencing pain when training are suggested to tentatively self-diagnose and distinguish between performance pain and injury pain.[@R15] Acute injuries in climbing tend to be a high-energy trauma demanding an obvious reason to seek medical aid,[@R16] while most chronic injuries are injuries that develop gradually over time and which may cause mild pain over a number of weeks before it is perceived as an injury. Nevertheless, most studies on climbing-related injuries do not take into consideration whether the injury is chronic or acute.[@R9]

Although previous studies on climbing injuries have revealed that chronic injuries are more prevalent than acute injuries,[@R7] the literature on chronic climbing injuries has been limited with a focus on a single diagnosis based on a limited number of subjects.[@R21] Recently, more studies have focused on the epidemiology of climbing injuries.[@R10] These studies conclude that fingers, shoulders and elbows are the most common sites of injury for all climbers regardless of level of climbing and gender.[@R9] However, there seems to be gender differences regarding the distribution of climbing injuries; female respondents tend to have more injuries in their wrists and ankles than the male respondents, who have a higher presenceof elbow and finger injuries.[@R25]

Previous research on the use of healthcare by climbers has not separated chronic and acute injuries, assessed gender differences or differences in the view on seeking healthcare based on performance level. Hence, the aim of this study is to assess the use of healthcare, and reasons not to seek healthcare, by climbers with a chronic injury. A secondary aim is to assess the influence of gender and climbing performance on the use of healthcare and reasons not to seek healthcare.

Methods {#s2}
=======

Design {#s2-1}
------

Cross-sectional anonymous web-based survey. Apart from highlighting the survey as a survey on chronic injuries in climbing. No further definition or operationalisation of chronic injuries was given.

The Norwegian Climbing Federation helped promote the survey via their national website. Furthermore, the survey was promoted by a Norwegian national climbing magazine in a web article as well as via shared Facebook posts and other web pages at the time of inclusion. The questionnaire was open for respondents from 21 March 2017 to 2 May 2017. The questionnaire was only available in Norwegian.

Sociodemographics, experience level and other training {#s2-2}
------------------------------------------------------

The questionnaire included questions about age (≤10, 11--15, 16--20, 21--25, 26--30, 31--40, 41--50, 51--60, \>60), gender and the highest achieved grade during the last 6 months for a prepractised climb (redpoint) in both bouldering and lead climbing. Subsequently, experience levels (recreational, intermediate, experienced, elite and international elite) were grouped as suggested in Grønhaug and Norberg's 2016 study (9). There were no respondents in the international elite group. Respondents were also asked a yes/no question on whether or not they took part in other sports than climbing.

Self-perceived injuries and time out of training {#s2-3}
------------------------------------------------

The questionnaire included two questions on injuries:

During the past 6 months, have you experienced climbing-related chronic injuries? (yes, no). If 'yes' was ticked, a follow-up question was asked: Where did you have an injury? (toe, foot/ankle, calf, knee, thigh, hip, lower back, shoulder, elbow, wrist, fingers, neck, head).

The respondents were asked two questions on time away from training:

Did you stop training? (yes, trained at lower level, no). If 'yes' was ticked, a follow-up question was asked: How long did you stay out of training? (did not stop training, \>1 week, 1 week, 2--4 weeks, 1--3 months, 4--6 months, \>6 months).

Assessment of healthcare was based on two questions: Did you seek healthcare? (yes, no). If \"no\" was ticked off, a follow up question was asked: Why did you not seek healthcare? (the injury was not serious enough, did not have the time, treated it myself, do not think health professionals know enough about climbing-related injuries, have friends who sought healthcare and it did not help, a friend helped me out). For this latter question, respondent could select more than one answer.

Statistics {#s2-4}
----------

SPSS V.25 for Windows was used to perform descriptive statistics and Pearson's χ^2^ was used to assess systematic differences relating to gender and climbing performance levels. The results are presented with Cramer's V (ϕ) to report the effect size. Effect sizes are set according to Rea and RA's 2014 study (0.10 to \<0.20=weak, 0.20 to \<0.40=moderate, 0.40 to \<60=relatively strong).[@R26] Level of significance is set to 0.05.

Results {#s3}
=======

Participant characteristics {#s3-1}
---------------------------

The main survey received 667 responses.[@R25] A total of 385 respondents from this survey reported that they had experienced a chronic climbing-related injury in the past 6 months (see [table 1](#T1){ref-type="table"}). A majority of these respondents were male (75%). Most of the respondents practised other sports (80.3%) and operated in the intermediate levels of climbing (49.3%). The most common sites of injury reported were fingers (41.6%), shoulders (19.5%) and elbows (17.4%). After the onset of an injury, most respondents either trained at a lower level (66%) or stopped training (24.7%). Only 9.4% trained as usual.

###### 

Respondent characteristics: respondents reporting a chronic injury in the past 6 months

  --------------------------------------------------------------------
  Questionnaire particulars                         All respondents\
                                                    N=385
  ------------------------------------------------- ------------------
  Gender                                            

   Male                                             289

   Female                                           96

  Are you doing any other training than climbing?   

   Yes                                              309

   No                                               76

  Level of performance                              

   Recreational                                     74

   Intermediate                                     190

   Experienced                                      109

   Elite                                            12

  Where did you have an injury?                     

   Lower extremities                                42

   Lower back, neck, head, hip                      17

   Shoulder                                         75

   Elbow                                            67

   Wrist                                            24

   Fingers                                          160

  Did you seek healthcare?                          

   Yes                                              119

   No                                               266

  Did you stop training?                            

   Yes                                              95

   No                                               36

   Trained at lower level                           254

  How long did you stop training?                   

   Did not stop training                            290

   \<1 week                                         7

   1 week                                           8

   2--4 weeks                                       39

   1--3 months                                      31

   4--6 months                                      4

   \>6 months                                       6
  --------------------------------------------------------------------

Use of healthcare among respondents {#s3-2}
-----------------------------------

Gender is significantly associated with seeking healthcare. 41.7% of the female respondents sought healthcare versus 27.3% of the male respondents (χ^2^=0.006, Cramer's V ϕ=0.125 (see [table 2](#T2){ref-type="table"}).

###### 

Assessment of use of healthcare for chronic injuries in climbing

  Variable                                        Sought healthcare n=119   Did not seek healthcare n=266   \% that did not seek healthcare   χ^2^   Cramer's V (ϕ)
  ----------------------------------------------- ------------------------- ------------------------------- --------------------------------- ------ ----------------
  Gender                                          0.006                     0.125                                                                    
   Male                                           79                        210                             72.7                                      
   Female                                         40                        56                              58.3                                      
  Are you doing any other sports than climbing?   0.287                     0.061                                                                    
   Yes                                            101                       208                             67.3                                      
   No                                             18                        58                              76.3                                     
  Level of performance                            0.009                     0.114                                                                    
   Recreational                                   35                        39                              52.7                                      
   Intermediate                                   50                        140                             73.7                                      
   Experienced                                    29                        80                              73.4                                      
   Elite                                          5                         7                               58.3                                      
  Site of injury                                  0.000                     0.755                                                                    
   Lower extremities                              21                        21                              50                                        
   Lower back, neck, head, hip                    7                         10                              58.8                                      
   Shoulder                                       41                        34                              45.3                                      
   Elbow                                          22                        45                              67.2                                      
   Wrist                                          8                         16                              66.7                                      
   Fingers                                        20                        140                             87.5                                      
  After the injury did you stop training?         0.000                     0.713                                                                    
   Yes                                            39                        56                              58.9                                      
   Train at lower level                           70                        184                             72.4                                      
   No                                             10                        26                              72.2                                      
  How long did you stop training?                 0.000                     0.327                                                                    
   Did not stop training                          80                        210                             72.4                                      
   \<1 week                                       0                         7                               100                                       
   1 weeks                                        1                         7                               87.5                                      
   2--4 weeks                                     10                        29                              74.4                                      
   1--3 months                                    19                        12                              38.7                                      
   4--6 months                                    4                         0                               0                                         
   \>6 months                                     5                         1                               16.7                                      

Differentiated for those who sought healthcare (n=119), those who did not seek healthcare (n=266) and % that did not seek healthcare. Presented with χ^2^ and Cramer's V to examine the relations between the variables and seeking healthcare.

Other sports than climbing {#s3-3}
--------------------------

There was a non-significant higher proportion of respondents who declined to seek medical aid in the group of respondents that did not do other sports than climbing (76.3% vs 67.3%) (χ^2^=0.287, Cramer's V ϕ=0.061).

Level of performance {#s3-4}
--------------------

Level of performance is associated with seeking healthcare (χ^2^=0.009, Cramer's V ϕ=0.114).

Site of injury {#s3-5}
--------------

Site of injury is significantly associated with seeking healthcare (χ^2^=0.000, Cramer's V ϕ=0.755), and climbers with finger injuries are the most reluctant to seek medical help (87.5%).

Stopped training {#s3-6}
----------------

There is a significant association between seeking healthcare and stopping the training (χ^2^=0.000, Cramer's V ϕ=0.713), and most respondents either stop training or train at a lower level when injured (66%).

Time out of training is also significantly associated with seeking healthcare (χ^2^=0.000, Cramer's V ϕ=0.327).

Reasons for not seeking healthcare, male and female compared {#s3-7}
------------------------------------------------------------

Apart from more male respondents treating their injury themselves (χ^2^=0.073, Cramer's V ϕ=0.110), there were no gender differences in the reported reasons not to seek medical aid (see [table 3](#T3){ref-type="table"}).

###### 

Reasons for not seeking healthcare

  Responses                                                                       All n=266 (%)   Male n=210 (%)   Female n=56 (%)   χ^2^    Cramer's V (ϕ)
  ------------------------------------------------------------------------------- --------------- ---------------- ----------------- ------- ----------------
  The injury was not serious enough                                               187 (70.3)      148 (70.5)       39 (69.6)         0.903   0.007
  Did not have the time                                                           23 (8.6)        17 (8.1)         6 (10.7)          0.536   0.038
  Treated it myself                                                               78 (29.3)       67 (31.9)        11 (19.6)         0.073   0.110
  Do not think health professionals know enough about climbing-related injuries   63 (23.7)       50 (23.8)        13 (23.2)         0.926   0.006
  Have friends who tried healthcare, and it did not help                          23 (8.6)        19 (9)           4 (7.1)           0.652   0.028
  A friend helped me out                                                          20 (7.5)        16 (7.6)         4 (7.1)           0.904   0.007

The results are presented for all participants and subgrouped male and female (injured climbers n and %).

Reasons for not seeking healthcare assessed for different levels of performance {#s3-8}
-------------------------------------------------------------------------------

The more experienced have less faith in the competence of health professionals regarding climbing-related injuries (χ^2^=.00), (see [table 4](#T4){ref-type="table"}). Still, the trend of lack of belief in healthcare competence is of a moderate alpha level (Cramer's V ϕ=0.207).

###### 

Reasons for not seeking healthcare

  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Responses                                                                       Recreational n=39 (%)   Intermediate n=140 (%)   Experienced n=80 (%)   Elite\     χ^2^    Cramer's V (ϕ)
                                                                                                                                                          n=7 (%)            
  ------------------------------------------------------------------------------- ----------------------- ------------------------ ---------------------- ---------- ------- ----------------
  The injury was not serious enough                                               30 (76.9)               100 (71.4)               57 (71.3)              4 (57.1)   0.549   0.089

  Did not have the time                                                           2 (5.1)                 15 (10.7)                6 (7.5)                2 (28.6)   0.101   0.153

  Treated it myself                                                               10 (25.6)               39 (27.9)                29 (36.3)              4 (57.1)   0.368   0.109

  Do not think health professionals know enough about climbing-related injuries   6 (15.4)                30 (21.4)                27 (33.4)              5 (71.4)   0.010   0.207

  Have friends who tried healthcare and it did not help                           2 (5.1)                 14 (10)                  14 (17.5)              0          0.660   0.078

  A friend helped me out                                                          1 (2.6)                 10 (7.1)                 9 (11.3)               1 (14.3)   0.462   0.098
  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

The results are presented in groups based on performance level in climbing in the last 6 months (number of climbers n and %).

Discussion {#s4}
==========

In the present study, more than half of the responding climbers had experienced a chronic injury in the previous 6 months. Most of these were reluctant to seek healthcare, and male climbers were more reluctant to seek healthcare than female climbers. Although finger injuries were the most common climbing-related chronic injury,[@R9] those who sustained an injury to the fingers were the most reluctant to seek healthcare. The greater the experience of the climber, the stronger was the lack of faith in the likelihood that the health service would add value---be able to treat the condition.

The findings in the present study of 57% of the respondents having sustained a chronic injury in the past 6 months extend findings from previous studies.[@R9] The proportion of climbers reporting an injury in the present study is probably overestimated due to the self-selection of respondents. Furthermore, some of the injuries reported in this survey may not qualify as chronic injuries, but rather were acute injuries or just some pain. Injuries reported to require 1 week or less to cure with continued training was probably not a chronic injury. Making a correct diagnosis based on pain sensation is often difficult even for health personnel and may not be possible for the person experiencing the pain.[@R27]

Previous studies examining the use of healthcare by climbers reported that 36%--38% of the injured climbers sought medical help for their injuries.[@R10] These studies reported all injuries, regardless of the nature of the injury: acute or chronic. Acute injuries in climbing differ from chronic injuries in so many aspects that it is reasonable to believe that the use of healthcare also differs. Still, the results of the previous studies are supported by the present study.

When 70% of the respondents who report to have sustained an injury by self-assessment, also report that the injury is not serious enough to seek healthcare, it raises a question of whether or not self-reported injuries are a reliable source of information. There is a possibility that many of those who report to have sustained an injury just experienced some pain. Importantly, pain is not necessarily caused by an injury. The survey did not quantify the level of pain (ie, using a Visual Analogue Scale) and some of the injuries reported would possibly not be classified as an injury by a health professional. No matter what the reasons were for not seeking healthcare, self-diagnosing, self-treatment and self-medication involve great risk. All self-treatment is insecure,[@R28] and the risk of maltreatment is more likely as diagnostics are more often wrong.[@R15] Injuries to the fingers are the most common injury and also the most difficult to diagnose correctly.[@R22] The present findings demonstrate that respondents with a finger injury are least likely to use health professionals to help treating their injuries. Because this group is also more inclined to perform self-treatment, there is a potential risk of future re-injuries and sequelae. The differentiation of pain and injuries may to some degree explain why those who sought healthcare were out of training for a longer time than the ones who did not seek healthcare ([table 1](#T1){ref-type="table"}). This is supported by previous research that found climbers who experienced a severe injury were the ones who sought healthcare.[@R9]

Although the injury mechanisms may differ in climbing compared with other sports, few climbing-specific injuries have been reported.[@R22] Still, climbers are reluctant to use professional healthcare, and the groups least likely to seek healthcare are male climbers, climbers with a finger injury and experienced and elite climbers ([table 2](#T2){ref-type="table"}). Although gender is significantly associated with the use of healthcare, gender is less predictive of the belief in the competence in healthcare than climbing experience level ([tables 3 and 4](#T3 T4){ref-type="table"}).

The climbing experience level shows a significant association with the belief in healthcare. This contradicts findings on healthcare utilisation in general society where gender is a strong predictor for healthcare utilisation.[@R32] Whether this finding is pointing towards a culture in climbing where climbers listen more to other climbers than healthcare personnel[@R11] or if this disbelief in healthcare exists in other individual sports as well, is not known.

More experienced climbers tend to train the next generations. It is known from previous research that injuries among younger climbers are on the rise, and one of the climbing injuries on the rise is stress fractures to the epiphysial plates in the fingers.[@R35] This is a highly specific finger injury that needs proper treatment. Given that climbers with injuries in the fingers rarely visit health services, this situation could potentially develop into a problem and needs to be properly addressed by the national organisations and the sports medicine community. Still, in a recent publication, it is shown that the use of campus board (feetless climbing on small edges) and use of weighted hangs on small edges is in regular use in organized training in France.[@R37] From the previous research, we know that the intermediate and experienced climbers are those who most often sustain a chronic injury.[@R25] This present study found that these groups were also the most reluctant to seek healthcare when they were injured ([table 4](#T4){ref-type="table"}).

As this study is based on a cross-sectional survey, it is not known if the respondents who sought healthcare got the help they needed, or if those that returned to climbing sooner sustained new injuries or prolonged their injury in other ways. Algorithms for return to sport after injuries have been made for other sports.[@R6] An initiative for making an algorithm for the diagnostics and treatment of finger injuries in climbers has been created, but more research and refinement is needed before it is ready for use.[@R27]

Strengths and limitations {#s4-1}
-------------------------

The time of the survey may have had an impact on reported injuries. The survey was open from 21 March 2017 to 2May 2017, a period where most of the climbers may have climbed more indoors due to the cold weather. Since seasonal climbers and the outdoor climbers often use indoor climbing in winter as a period of harder training, this may have had an impact on injury rates during the last 6 months.

A weakness of the study is the lack of medical examination of the reported injuries. Although the questionnaire specified that the study was about chronic injuries, this does not guarantee that the respondents reported chronic injuries only; some may have reported acute injuries. Furthermore, some of the reported injuries may have been just pain, not actual injuries. When the athlete is asked for their injury history, they may or may not remember if there was a sensation of pain in the affected area over some time, and there is a risk that acute injuries could be reported as chronic injuries.

A weakness of the study, as well as of previous studies on injuries in climbing, is that the subgroup of recreational climbers is small. It is possible that the recreational climbers did not recognise themselves as 'climbers' and therefore declined to respond to the survey. It is also possible that the recreational climbers never got the chance to respond to the survey. The places where the survey was announced were climbing specific webpages, and it is possible that many recreational climbers may never visit these sites. Altogether, the small number of respondents in the recreational group compared with the experienced group may have given a skewed result in favour of the experienced climbers. This might partly explain the high number of injuries reported.

A possible weakness is responding bias; the climbers responding to the survey may be more likely to have sustained an injury than the average climber.

Strengths of the study are the overall number of participants, the wide range of experience among the respondents, the high number of female respondents and the large group of respondents with no injury. Apart from the under-representation of the recreational climbers, the composition of the respondents in this study is probably in line with the climbing community in Norway, both in terms of level of expertise and representation of genders.

Another strength of the study is that it is a national survey and not limited to a city or just a few climbing gyms. Thanks to the support from the Norwegian Climbing Federation and the national climbing media, this survey has respondents from all over Norway, which gives the study a higher level of generalisability.

Conclusion {#s5}
==========

The results from this study support the view that climbers with a chronic injury are reluctant to seek healthcare for several reasons.

In the present study it is found significant associations between gender, levels of performance, site of injury, time out of training and the use of healthcare. The effect size is large for variables assessing time out of training and site of injury. When assessing further contributions of gender and level of experience, it seems that experience is a strong predictor for not seeking healthcare after an injury. These findings open up the possibility that some of those who do not seek healthcare after self-assessing the injury are underestimating the seriousness of the injury due to lack of confidence in the health professionals' abilities.
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